The existing studies on the issue of reenlistment decision regard joining the army as a choice that an individual makes among alternative courses of action. Previous empirical research suggests that socio-economic background, higher educational benefits, civilian employment status and experience are among the determinants of reenlistment decision. This study investigates if unemployment has an effect on reenlistment decision of recruits for Turkish Armed Forces in a seemingly unrelated bivariate probit framework. Empirical analysis indicates that former civilian unemployment significantly increases the likelihood of reenlistment. Moreover, previous single equation models might be misspecified since the residuals of reenlistment and unemployment equations are correlated.
INTRODUCTION
The existing studies on the issue of reenlistment regard joining the army as a choice that an individual makes among alternative courses of action such as against further education, civilian employment, marriage and family or a combination of these (Hosek and Peterson, 1990) . Reenlistment literature shows the importance of other variables in guiding individuals' decision to reenlist such as education, employment, some factors of family, age and so on (Yildirim et al, 2010) . Warner and Ash (1995) , Ash et al. (1983) , Asch et al (1999) , Goldberg (1982 Goldberg ( , 1985 , Dale and Gilroy (1985) and Brown (1985) regard the relative military pay and civilian unemployment rate as the main determinants of the enlistment decision. The enlistment probabilities of men and women are reported to be strongly related to wage rates and employment status and experience, ability to finance further education, parental influence, expectations for further education, social support for enlisting and perceived advantages (job security) of military service Peterson, 1986, 1990; Orvis and Gahart, 1985; Orvis et al., 1992) . Yildirim and Erdinc (2007) also examined the possible economic and socio-economic determinants of the re-enlistment decision of recruits for Turkey's Armed Forces. They found that geographical background as well as economic welfare is influential in the re-enlistment decision.
This paper tries to find out the effect of unemployment on enlistment decision in Turkish Armed Forces. As Brown (1985) found a quite strong effects of unemployment rates on recruitment decision in contrast to several previous studies. Unemployment duration is affected by education level such that most studies estimate a positive relationship between education and unemployment duration (Evans and Koch, 2006 ). Actually we can not say a positive or negative relation as Kettunen (1997) explained in his paper that people with less than nine years of education and people with master's, licentiate or doctor's degrees have the lowest probabilities of re-employment.
The unemployment duration in Turkey is first studied by Tansel and Tasci (2004) .
They found there is gender difference that women faced with higher unemployment durations then man. Age has a negative, education has a positive effect on hazard rate, also see the studies about unemployment duration in Australia, Kupets (2006) in Ukraine, Kartseva (2002) in Russia, Kettunen (1997) in Finland and Knight and Li (2006) in China. Dujardin et al (2006) analyzed some factors of unemployment in France by probit model. Carroll (2006) also analyzes the effects of unemployment duration by using variables, educational background, employment, experience, country of birth, long-term disability, parental employment status, marital status, children, location and disability.
Education decision is also related with enlistment decision as Yildirim et al (2010) explained in their paper that further education decision is affected from family, sibship characteristics, education level and age. Re-enlistment decision is also affected by further education, family and sibling characteristics, unemployment duration and living region. In most of the studies, the overall trend of enlistments is decreasing due to the fact downward youth population and declining unemployment rates (Dale and Gilroy ,1985) . Furthermore the social factors; enlistment decision is affected by the economic factors such as economic situation (recession, crises, expansion…) the country in as Brown (1985) contains recession period.
In previous analysis of unemployment effect on enlistment (Ash et al, 1983 ), Cooper (1977 found a significant but quite low unemployment effect in his enlistment equation. Fisher's (1969) estimated coefficient is statistically insignificant while Fechter's (1979) model gives highly unstable coefficient estimates (with wrong signs and all t-values lower than 2.0). Grissmer's analysis yield significant results with extremely low elasticities. While Wither's (1979) unemployment coefficients for the U.S. are statistically significant, the signs are wrong. As Ash et al (1983) found no significant effect of unemployment on recruitment also in their seven of the twenty cases; the estimated coefficient has wrong (negative) sign.
As the situation of unemployment of recruitments (enlistment men) unemployment rate in the country has also an important effect on enlistment. Grissmer (1979) argued that armed forces increased their selectivity during periods of high unemployment and tried to have enlistments from the more selected, educated group. This paper aims to analyze reenlistment decision and unemployment and to compare the single equation and multiple equation estimations between separate probit models of reenlistment decision and unemployment and the seemingly unrelated probit model that estimates both decisions jointly. The bivariate probit estimation results do not confirm the literature that insignificant (positive) effect of unemployment Fisher (1969) because the literature show if the effect is positive it is insignificant or if it is significant, it is negative (incorrect) (Fechter, 1979) . However the joint model estimates a positive and significant effect. Empirical evidence suggests that the unemployment, further education, education level, region, sibling characteristics and marriage are influential in the re-enlistment decision.
The rest of the paper is as follows. The following section offers a brief overview of the analytical framework. The definition of re-enlistment and the data are described in section 3.
The empirical results are presented in section 4. Finally, section 5 concludes.
ANALYTICAL FRAMEWORK
This paper aims to model the effect of civilian unemployment on re-enlistment decision in Turkish Armed Forces. The reenlistment decision is affected by various factors such as educational and family factors, age, geographical region, income (Yildirim et al, 2010 ) also economic situations (recession, crises) are important for re-enlistment decision (Brown, 1985) . As employment is a problematic issue, a conscript who is unemployed can join the army and make a decision of re-enlistment. Since the employment history can affect reenlistment decision, there may be a correlation between the unobservable factors affecting the re-enlistment decision and the unobservable factors affecting the unemployment. In order to address this issue, the seemingly unrelated probit model has been estimated where both the reenlistment decision and the unemployment depend on the same set of independent variables and the correlation between the two error terms is estimated as an auxiliary parameter. The significance and direction of the correlation between the two decisions can be investigated by modeling the correlation between two cases. The advantage of the seemingly unrelated probit over the bivariate lies in the fact that we can investigate whether or not the correlation is significantly different from zero, without making a priori identifying restrictions, as would be preferable when using the standard bivariate probit (Powell et al., 2002) . Moreover, the seemingly unrelated probit model does not require exclusion restrictions to provide meaningful estimates, particularly of the correlation coefficient ρ.
Our model consists of two simultaneous equations, one for the binary decision to reenlist or not (y 1i ) and the other for the binary outcome if he has ever been unemployed before the army or not (y2i). Let the superscript * denote the unobserved variable and suppose that are affected by similar components, then, although they are likely to be normally distributed, they will not be independent. If the error terms are not independent due to the endogeneity of the further education variable, the parameter estimates will not be consistent if estimated by a univariate probit. The Wald test, and/or a Lagrange multiplier test, provide evidence on the correlation between the unobserved explanatory variables of both equations so that if 0 = ρ then i y 2 is exogenous for the second equation (Fabbri et al., 2004) . In this paper, the bivariate probit model is employed to circumvent inadequacies of the single probit model. The joint probability for each of these four outcomes is modeled with three systematic components: the marginal Pr( i y 1 = 1) and Pr( i y 2 = 1), and the correlation coefficient ρ for the two marginal distributions. Each of these systematic components may be modeled as functions of (possibly different) sets of explanatory variables. The two equation system, then, can be estimated using a bivariate probit maximum likelihood model, where the likelihood function is given by: However, the coefficients cannot be interpreted as straightforward as with linear models, because of the nonlinear nature of the bivariate probit maximum likelihood model. The bivariate probit approach is more efficient than the commonly employed two-step procedure because the latter does not take into account the correlation between the disturbances of the reenlistment and further education equations (Green, 2003) . Equations (1) and (2) are estimated by full-information maximum likelihood. The likelihood-ratio test of whether the correlation coefficient of the residuals ρ is equal to zero can be used as a Hausman endogeneity test (Knapp and Seaks, 1998) .
THE DEFINITION OF REENLISTMENT AND THE DATA
Traditionally, the Turkish Military Service system has always large core of professionals and a main body of conscripts so the system has always been a mixed system. Table 1 .
The questions are prepared in order to capture economic, socio-economic and educational background of the recruits. Table 1 presents some of the characteristics of the conscripts in our data. In panel A the sample is divided into two sections: those who choose to join the armed forces for at least 36 months (stayers) and those who do not (leavers). Panel B, on the other hand, presents the characteristics of conscripts regarding their unemployment. It appears that conscripts are less likely to re-enlist. There seems no significant difference in age groups for re-enlistment decision. For living region, there seems statistically significant difference in unemployment. 
EMPIRICAL RESULTS
Existing studies investigating the determinants of reenlistment decision have generally employed single equation regression models (see for example Thorpe and Cameron, 2000; Fricker, 2002; Totten , 2004 and Yildirim and Erdinc, 2007) . Re-enlist and unemployment variables are both categorical variables they are jointly determined endogenous variables. The probit equations for reenlistment decision and unemployment can be estimated individually. However, the random disturbances that affect the two decisions may be correlated. In such a case, estimating the probit equations individually would inappropriately constrain the correlation between the random disturbances to be equal to zero, implying that any randomness affecting the reenlistment decision is unrelated to the unemployment. This constraint can be relaxed by jointly estimating the reenlistment and unemployment in the form of a bivariate probit model, which contains an extra parameter to account for the correlation across equations in the same sense as a seemingly unrelated regressions model. *, **and *** denote significance at 1, 5 and 10 per cent level of significance Probit and bi-variate probit regression results are presented in Table 2 . In these estimations, all the variables are included in the model. Unemployment, further education, education level, living region, sibling order, having car, working variables are statistically significant for reenlistment decision. In Tables 2 and 3 , LR denotes the Likelihood Ratio statistics testing the joint significance of the variables. Empirical results presented in Table 2 indicate that conscripts who have been unemployed before the army are more likely to stay in the army, confirming our expects. *, **and *** denote significance at 1, 5 and 10 per cent level of significance.
Same as re-enlistment decision, for unemployment probit and bivariate probit regression analysis are employed. In Table 4 , all the variables are included in the model for probit and bivariate probit analysis. Table 5 presents only significant variables in probit and bivariate probit regression estimations. In seemingly unrelated regression the correlation coefficient parameter ρ is statistically significant in significant model. In all models, unemployment positively affects re-enlistment decision. For unemployment decision, re-enlistment seems statistically insignificant in probit model but bivariate probit model tells there is a significant 
CONCLUSION
This study directly builds on Yildirim et al (2010) where further education and reenlistment decision have been examined for Turkish Armed Forces by using probit and seemingly unrelated probit analysis. Beyond education decision, unemployment status is also effective for enlistment decision. This study is an attempt to investigate the determinants of reenlistment and unemployment decisions of the conscripts of the Turkish Armed Forces in a bivariate probit framework.
Empirical analysis indicates that in probit and bivariate probit analysis there is positive and significant effect of unemployment on re-enlistment decision. Only for unemployment model, there is insignificant effect of re-enlistment on the contrary of bivariate probit model. This findings suggest that the previous studies, which ignore the interdependencies in reenlistment and unemployment might not have the correct estimates of the effect of unemployment on re-enlistment decision. Sibling characteristics are important for both unemployment and re-enlistment decision.
This study highlights the importance of family characteristics on unemployment and re-enlistment decision besides education level.
